Increased plasma serotonin following treatment with flavone-8-acetic acid, 5,6-dimethylxanthenone-4-acetic acid, vinblastine, and colchicine: relation to vascular effects.
A number of antitumor agents are known to cause selective reduction in tumor blood flow, leading in some cases to tumor necrosis and growth delay. These agents include flavone acetic acid (FAA), an antitumor agent with high experimental but no clinical antitumor activity, 5,6-dimethylxanthenone-4-acetic acid (DMXAA), a highly active analogue of FAA, endotoxin, vinblastine, and colchicine. We find here that plasma concentrations of serotonin (5-hydroxytryptamine) and its metabolite 5-hydroxyindole acetic acid (5-HIAA) are increased following administration of these agents. Mice were injected with each at the maximum tolerated dose and, at various times later, blood samples were taken, cells and platelets removed by centrifugation, and serotonin and 5-HIAA concentrations were measured by high performance liquid chromatography. FAA and DMXAA induced six- and sevenfold increases in serotonin and 5-HIAA, respectively, with maximal levels 4 h after drug administration. 8-Methylxanthenone-4-acetic acid, an inactive analogue of DMXAA, failed to increase serotonin and caused only a small increase in 5-HIAA. Endotoxin, vinblastine, and colchicine each caused increases in serotonin and 5-HIAA between 2 and 6 h after drug administration. The mitotic poison paclitaxel, despite inducing growth delays of Colon 38 tumors, did not induce tumor necrosis and caused no increase in serotonin or 5-HIAA up to 6 h. The effect of the presence of subcutaneous Colon 38 tumors was tested and found not to affect the induction of increases in serotonin and 5-HIAA by DMXAA and colchicine. We suggest that the increases in plasma serotonin and its metabolite are a result of drug-induced vascular effects in host tissues, and that measurement of these compounds provides a potential means of monitoring drugs exerting vascular effects.